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PURPOSE: To enhance yield of manufacture 
in a semiconductor film forming apparatus by 
setting a maximum height of a surface 
roughness accuracy of a fixing member in the 
apparatus to a range of a specific value. 
CONSTITUTION: A plurality of film-coating 
.preventive plates 3 formed of quartz glass are 
Stretched around an inner wall of a film 
forming chamber 2. The plates 3 prevent a 
coating film (silicon oxide film) from coating 
the inner wall of the chamber 2 when the 
oxide film is formed on a main surface of a 
semiconductor wafer 6. The surface of each 
plate 3 is surface treated such as frosted, 
sandblasted, GBB-treated, etc., and its surface 
roughness accuracy is set to a maximum 
height of about 5 to 20|am. The plates 3 
enhance coverage of the coating film covering 
the surface to prevent the coating film from 



being peeled and dropped from the surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semi-conductor membrane formation equipment characterized by setting the 
surface roughness precision of said holddown member as the maximum height of 4 
micrometers thru/or 15 micrometers in the semi-conductor membrane formation equipment 
with which an adhesion-proof board is fixed to the wall of a membrane formation chamber by 
the holddown member. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention is applied to the semi-conductor membrane 
formation equipment with which an adhesion-proof board is fixed to the wall of a membrane 
formation chamber by the holddown member about semi-conductor membrane formation 
equipment, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] As membrane formation equipment used by the semi-conductor 
manufacturing technology, there is a suitable RF (Radio Frequency) sputtering system for 
membrane formation of a metal membrane, an insulator layer, etc. This RF sputtering system 
has 2 pole cold cathode glow discharge structure which consists of cathode and an anode plate, 
impresses high-frequency voltage to inter-electrode, generates glow discharge, and forms 
membrane formation using the spatter phenomenon on the front face of a target on cathode. 
[0003] Said RF sputtering system arranges a semiconductor wafer in a membrane formation 
chamber, and forms membrane formation of a metal membrane, an insulator layer, etc. on the 
principal plane of this semiconductor wafer. A membrane formation chamber is formed for 
example, by stainless steel material. The adhesion-proof board which consists for example, of 
ceramic material is spread around by the wall of a membrane formation chamber. In case this 
adhesion-proof board forms membrane formation on the principal plane of a semiconductor 
wafer, it has prevented that the covering film covers the wall of a membrane formation 
chamber. 

[0004] Surface treatment, such as frosting processing, sandblasting processing, and GBB 
(Grass Beads Brast) processing, is performed to the front face of said adhesion-proof board, 
and the surface roughness precision is set as the maximum height (Rmax) of 5 micrometers 
thru/or about 20 micrometers. That is, RF sputtering system set up the surface roughness 
precision of an adhesion-proof board as mentioned above, when forming membrane formation 
on the principal plane of an adhesion-proof board and a semiconductor wafer, it raised 
covering nature with the covering film put on the surface of an adhesion-proof board, and it 
has prevented that the covering film separates and falls from an adhesion-proof board on the 
principal plane of a semiconductor wafer. 

[0005] Said adhesion-proof board is fixed to the wall of a membrane formation chamber by 
the holddown member. A holddown member consists of for example, screw members. This 
holddown member is formed as a purpose which prevents a spatter reaction for example, by 
polyimide system resin material (for example, BESUPERU material: trademark library-name 
of Du Pont). 

[0006] In addition, the maximum height showing the surface roughness precision of said 
adhesion-proof board is based on Japanese Industrial Standards [B601 (surface roughness)]. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention person found out the following 
troubles, as a result of examining RF sputtering system which is the above-mentioned semi- 
conductor membrane formation equipment. 

[0008] Said RF sputtering system (semi-conductor membrane formation equipment) sets up 
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the surface roughness precision of an adhesion-proof board, in order to prevent peeling of the 
covering film put on the surface of an adhesion-proof board, and it is raising covering nature 
with the covering film put on the front face of an adhesion-proof board, and the front face of 
this adhesion-proof board. However, any setup cannot be found about the surface roughness 
precision of the holddown member (screw member) for fixing an adhesion-proof board to the 
wall of a membrane formation chamber, and the surface roughness precision of a holddown 
member is smooth compared with the adhesion-proof board. For this reason, in case 
membrane formation is formed on the principal plane of the semiconductor wafer arranged in 
a membrane formation chamber, covering nature with the covering film put on the front face 
of a holddown member and this holddown member falls, the covering film separates and falls 
from a holddown member to the front face of a semiconductor wafer, and a defect arises in a 
semiconductor wafer. That is, there was a problem that the yield on manufacture with RF 
sputtering system fell. 

[0009] The purpose of this invention is to offer the technique which can raise the yield on 
manufacture with semi-conductor membrane formation equipment. 

[0010] As new along [ said ] this invention a description as the other purposes will become 

clear by description and the accompanying drawing of this specification. 

[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0012] In the semi-conductor membrane formation equipment with which an adhesion-proof 
board is fixed to the wall of a membrane formation chamber by the holddown member, the 
surface roughness precision of said holddown member is set as the maximum height of 4 
micrometers thru/or 15 micrometers. 
[0013] 

[Function] Since according to the means mentioned above covering nature with the covering 
film put on the surface of a holddown member becomes high when forming membrane 
formation on the front face of a holddown member, and the principal plane of the 
semiconductor wafer arranged in a membrane formation chamber, it can prevent that ****-ed 
separates and falls from the front face of a holddown member on the principal plane of a 
semiconductor wafer. Consequently, since the defect of the semiconductor wafer by the 
peeling omission of the covering film can be prevented, the yield on manufacture with semi- 
conductor membrane formation equipment can be raised. 
[0014] 

[Example] One example of this invention which applied this invention to RF sputtering 
system which is semi-conductor membrane formation equipment is explained with reference 
to a drawing. In addition, in the complete diagram for explaining an example, what has the 
same function attaches the same sign, and explanation of the repeat is omitted. 
[0015] the part which shows the outline configuration of RF sputtering system whose drawing 
1 is one example of this invention — the important section expanded sectional view of 
drawing 1 and drawing 3 of a cross-section block diagram and drawing 2 are the important 
section expanded sectional views of drawing 2 . 

[0016] As shown in drawing 1 , in the membrane formation chamber 2, the RF sputtering 
system 1 which is semi-conductor membrane formation equipment arranges two or more 
semiconductor wafers 6, and forms for example, the oxidation silicon film (Si02) as 
membrane formation on each principal plane of two or more of these semiconductor wafers 6. 
[0017] Each of two or more of said semiconductor wafers 6 is laid in the substrate electrode 
(anode plate) 5. RF matching circuit 9 is connected to the substrate electrode 5, and the RF 
power source 10 is connected to this RF matching circuit 9. 

[0018] Ar gas supply line 2A which supplies for example, Ar (argon) gas in a membrane 
formation chamber is connected with the end of said membrane formation chamber 2. 
Moreover, evacuation tubing 2B which makes low the atmospheric pressure in a membrane 
formation chamber is connected with the other end of the membrane formation chamber 2. 
That is, it fills up with Ar gas in the membrane formation chamber 2. 

[0019] Four target electrodes (cathode) 7 are arranged at said membrane formation chamber 2. 
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RF matching circuit 9 is connected to each of four TAGETO electrodes 7 for every each, and 
the RF power source 10 is connected to each of this RF matching circuit 9 for every each. 
Quartz TAGETO 8 is laid in each of four TAGETO electrodes 7 for every each. That is, the 
RF sputtering system 1 of this example has 2 pole cold cathode glow discharge structure 
which consists of a TAGETO electrode (cathode) 7 and a substrate electrode (anode plate) 5, 
impresses high-frequency voltage to inter-electrode [ these ], generates a glow discharge pole, 
and forms the oxidation silicon film on the principal plane of a semiconductor wafer 6 using 
the spatter phenomenon in the front face of quartz TAGETO 8 on the TAGETO electrode 7. 
[0020] Two or more adhesion-proof boards 3 formed with quartz glass are spread around by 
the wall of said membrane formation chamber 2. In case this adhesion-proof board 3 forms 
the oxidization silicon film on the principal plane of a semiconductor wafer 6, it has prevented 
that the covering film (oxidization silicon film) covers the wall of the membrane formation 
chamber 2. Surface treatment, such as frosting processing, sandblasting processing, and GBB 
processing, is performed to the front face of an adhesion-proof board 3, and the surface 
roughness precision is set as the maximum height (Rmax) of 5 micrometers thru/or about 20 
micrometers. This adhesion-proof board 3 raised covering nature with the covering film put 
on that front face, and has prevented that the covering film separates and falls from that front 
face. 

[0021] Each of two or more of said adhesion-proof boards 3 is fixed to the wall of the 
membrane formation chamber 2 by the holddown member 4, as shown in drawing 1 and 
drawing 2 R> 2. A holddown member 4 consists of screw members which consist for 
example, of polyimide system resin material. In this holddown member 4, the surface 
roughness precision of head 4A exposed in the membrane formation chamber 2 is set as 4 
micrometers thru/or 15 micrometers. As shown in drawing 3 , when it cuts at a flat surface 
perpendicular to the front face of head 4A of a holddown member 4, the surface roughness 
precision of this head 4A takes criteria die length, for example, 3mm, from the cross-section 
curve which carried out expansion record of the profile which appears in this cut end, and 
expresses the height (Rmax) of the highest crest in the meantime and the deepest trough per 
mum. In addition, surface roughness precision is indicated by the mechanical-engineering 
handbook [JIS(Japanese Industrial Standards) B60 1 and surface roughness] of the Japan 
Society of Mechanical Engineers issue, for example. 

[0022] Thus, in case the RF sputtering system 1 constituted forms the oxidation silicon film 
on the principal plane of the semiconductor wafer 6 arranged in the membrane formation 
chamber 2, the covering film (oxidation silicon film) puts it on the front face of head 4A of a 
holddown member 4. Since according to the experiment of this invention person the covering 
nature of this covering film can be raised as mentioned above from falling even if too coarse 
depending on the surface roughness precision of head 4A by setting the surface roughness 
precision of head 4 A of a holddown member 4 as the maximum height of 4 micrometers 
thru/or 15 micrometers even if it is too smooth, it can prevent that the covering film separates 
and falls from the front face of head 4A. 

[0023] In addition, head 4A is not limited to the screw member exposed in the membrane 
formation chamber 1, but may constitute said holddown member 4 from a pan screw member, 
a tap bolt member, an embedded bolt member, etc. 

[0024] Thus, in the RF sputtering system (semi-conductor membrane formation equipment) 1 
with which an adhesion-proof board 3 is fixed to the wall of the membrane formation 
chamber 2 by the holddown member 4, the surface roughness precision of said holddown 
member 4 is set as the maximum height of 4 micrometers thru/or 15 micrometers. It can 
prevent that ****-ed separates and falls from the front face of a holddown member 4 on the 
principal plane of a semiconductor wafer 6 by this configuration since covering nature with 
the covering film put on the front face of a holddown member 4 becomes high when forming 
the oxidation silicon film (membrane formation) on the front face of a holddown member 4, 
and the principal plane of the semiconductor wafer 6 arranged in the membrane formation 
chamber 1. Consequently, since the defect of the semiconductor wafer 6 by the peeling 
omission of the covering film can be prevented, the yield on manufacture with the RF 
sputtering system 1 can be raised. 
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[0025] As mentioned above, although invention made by this invention person was concretely 
explained based on said example, as for this invention, it is needless to say for it to be able to 
change variously in the range which is not limited to said example and does not deviate from 
the summary. 

[0026] For example, this invention is applicable to all sputtering systems, such as magnetron 
sputtering, an ion beam spatter, a bias spatter, and a reactant spatter. 
[0027] Moreover, this invention is applicable to plasma-CVD equipment. 
[0028] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0029] The yield on manufacture with semi-conductor membrane formation equipment can be 
raised. 



TECHNICAL FIELD 



[Industrial Application] Especially this invention is applied to the semi-conductor membrane 
formation equipment with which an adhesion-proof board is fixed to the wall of a membrane 
formation chamber by the holddown member about semi-conductor membrane formation 
equipment, and relates to an effective technique. 



PRIOR ART 



[Description of the Prior Art] As membrane formation equipment used by the semi-conductor 
manufacturing technology, there is a suitable RF (Radio Frequency) sputtering system for 
membrane formation of a metal membrane, an insulator layer, etc. This RF sputtering system 
has 2 pole cold cathode glow discharge structure which consists of cathode and an anode plate, 
impresses high-frequency voltage to inter-electrode, generates glow discharge, and forms 
membrane formation using the spatter phenomenon on the front face of a target on cathode. 
[0003] Said RF sputtering system arranges a semiconductor wafer in a membrane formation 
chamber, and forms membrane formation of a metal membrane, an insulator layer, etc. on the 
principal plane of this semiconductor wafer. A membrane formation chamber is formed for 
example, by stainless steel material. The adhesion-proof board which consists for example, of 
ceramic material is spread around by the wall of a membrane formation chamber. In case this 
adhesion-proof board forms membrane formation on the principal plane of a semiconductor 
wafer, it has prevented that the covering film covers the wall of a membrane formation 
chamber. 

[0004] Surface treatment, such as frosting processing, sandblasting processing, and GBB 
(Grass Beads Brast) processing, is performed to the front face of said adhesion-proof board, 
and the surface roughness precision is set as the maximum height (Rmax) of 5 micrometers 
thru/or about 20 micrometers. That is, RF sputtering system set up the surface roughness 
precision of an adhesion-proof board as mentioned above, when forming membrane formation 
on the principal plane of an adhesion-proof board and a semiconductor wafer, it raised 
covering nature with the covering film put on the surface of an adhesion-proof board, and it 
has prevented that the covering film separates and falls from an adhesion-proof board on the 
principal plane of a semiconductor wafer. 

[0005] Said adhesion-proof board is fixed to the wall of a membrane formation chamber by 
the holddown member. A holddown member consists of for example, screw members. This 
holddown member is formed as a purpose which prevents a spatter reaction for example, by 
polyimide system resin material (for example, BESUPERU material: trademark library-name 
of Du Pont). 

[0006] In addition, the maximum height showing the surface roughness precision of said 
adhesion-proof board is based on Japanese Industrial Standards [B601 (surface roughness)]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0029] The yield on manufacture with semi-conductor membrane formation equipment can be 
raised. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention person found out the following 
troubles, as a result of examining RF sputtering system which is the above-mentioned semi- 
conductor membrane formation equipment. 

[0008] Said RF sputtering system (semi-conductor membrane formation equipment) sets up 
the surface roughness precision of an adhesion-proof board, in order to prevent peeling of the 
covering film put on the surface of an adhesion-proof board, and it is raising covering nature 
with the covering film put on the front face of an adhesion-proof board, and the front face of 
this adhesion-proof board. However, any setup cannot be found about the surface roughness 
precision of the holddown member (screw member) for fixing an adhesion-proof board to the 
wall of a membrane formation chamber, and the surface roughness precision of a holddown 
member is smooth compared with the adhesion-proof board. For this reason, in case 
membrane formation is formed on the principal plane of the semiconductor wafer arranged in 
a membrane formation chamber, covering nature with the covering film put on the front face 
of a holddown member and this holddown member falls, the covering film separates and falls 
from a holddown member to the front face of a semiconductor wafer, and a defect arises in a 
semiconductor wafer. That is, there was a problem that the yield on manufacture with RF 
sputtering system fell. 

[0009] The purpose of this invention is to offer the technique which can raise the yield on 
manufacture with semi-conductor membrane formation equipment. 

[0010] As new along [ said ] this invention a description as the other purposes will become 
clear by description and the accompanying drawing of this specification. 



MEANS 



[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0012] In the semi-conductor membrane formation equipment with which an adhesion-proof 
board is fixed to the wall of a membrane formation chamber by the holddown member, the 
surface roughness precision of said holddown member is set as the maximum height of 4 
micrometers thru/or 15 micrometers. 



OPERATION 



[Function] Since according to the means mentioned above covering nature with the covering 
film put on the surface of a holddown member becomes high when forming membrane 
formation on the front face of a holddown member, and the principal plane of the 
semiconductor wafer arranged in a membrane formation chamber, it can prevent that ****-ed 
separates and falls from the front face of a holddown member on the principal plane of a 
semiconductor wafer. Consequently, since the defect of the semiconductor wafer by the 
peeling omission of the covering film can be prevented, the yield on manufacture with semi- 
conductor membrane formation equipment can be raised. 
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EXAMPLE 



[Example] One example of this invention which applied this invention to RF sputtering 
system which is semi-conductor membrane formation equipment is explained with reference 
to a drawing. In addition, in the complete diagram for explaining an example, what has the 
same function attaches the same sign, and explanation of the repeat is omitted. 
[0015] the part which shows the outline configuration of RF sputtering system whose drawing 
I is one example of this invention — the important section expanded sectional view of 
drawing 1 and drawing 3 of a cross-section block diagram and drawing 2 are the important 
section expanded sectional views of drawing 2 . 

[0016] As shown in drawing 1 , in the membrane formation chamber 2, the RF sputtering 
system 1 which is semi-conductor membrane formation equipment arranges two or more 
semiconductor wafers 6, and forms for example, the oxidation silicon film (Si02) as 
membrane formation on each principal plane of two or more of these semiconductor wafers 6. 
[0017] Each of two or more of said semiconductor wafers 6 is laid in the substrate electrode 
(anode plate) 5. RF matching circuit 9 is connected to the substrate electrode 5, and the RF 
power source 10 is connected to this RF matching circuit 9. 

[0018] Ar gas supply line 2A which supplies for example, Ar (argon) gas in a membrane 
formation chamber is connected with the end of said membrane formation chamber 2. 
Moreover, evacuation tubing 2B which makes low the atmospheric pressure in a membrane 
formation chamber is connected with the other end of the membrane formation chamber 2. 
That is, it fills up with Ar gas in the membrane formation chamber 2. 

[0019] Four target electrodes (cathode) 7 are arranged at said membrane formation chamber 2. 
RF matching circuit 9 is connected to each of four TAGETO electrodes 7 for every each, and 
the RF power source 10 is connected to each of this RF matching circuit 9 for every each. 
Quartz TAGETO 8 is laid in each of four TAGETO electrodes 7 for every each. That is, the 
RF sputtering system 1 of this example has 2 pole cold cathode glow discharge structure 
which consists of a TAGETO electrode (cathode) 7 and a substrate electrode (anode plate) 5, 
impresses high-frequency voltage to inter-electrode [ these ], generates a glow discharge pole, 
and forms the oxidation silicon film on the principal plane of a semiconductor wafer 6 using 
the spatter phenomenon in the front face of quartz TAGETO 8 on the TAGETO electrode 7. 
[0020] Two or more adhesion-proof boards 3 formed with quartz glass are spread around by 
the wall of said membrane formation chamber 2. In case this adhesion-proof board 3 forms 
the oxidization silicon film on the principal plane of a semiconductor wafer 6, it has prevented 
that the covering film (oxidization silicon film) covers the wall of the membrane formation 
chamber 2. Surface treatment, such as frosting processing, sandblasting processing, and GBB 
processing, is performed to the front face of an adhesion-proof board 3, and the surface 
roughness precision is set as the maximum height (Rmax) of 5 micrometers thru/or about 20 
micrometers. This adhesion-proof board 3 raised covering nature with the covering film put 
on that front face, and has prevented that the covering film separates and falls from that front 
face. 

[0021] Each of two or more of said adhesion-proof boards 3 is fixed to the wall of the 
membrane formation chamber 2 by the holddown member 4, as shown in drawing 1 and 
drawing 2 R> 2. A holddown member 4 consists of screw members which consist for 
example, of polyimide system resin material. In this holddown member 4, the surface 
roughness precision of head 4A exposed in the membrane formation chamber 2 is set as 4 
micrometers thru/or 15 micrometers. As shown in drawing 3 , when it cuts at a flat surface 
perpendicular to the front face of head 4A of a holddown member 4, the surface roughness 
precision of this head 4A takes criteria die length, for example, 3mm, from the cross-section 
curve which carried out expansion record of the profile which appears in this cut end, and 
expresses the height (Rmax) of the highest crest in the meantime and the deepest trough per 
mum. In addition, surface roughness precision is indicated by the mechanical-engineering 
handbook [JIS(Japanese Industrial Standards) B601 and surface roughness] of the Japan 
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Society of Mechanical Engineers issue, for example. 

[0022] Thus, in case the RF sputtering system 1 constituted forms the oxidation silicon film 
on the principal plane of the semiconductor wafer 6 arranged in the membrane formation 
chamber 2, the covering film (oxidation silicon film) puts it on the front face of head 4A of a 
holddown member 4. Since according to the experiment of this invention person the covering 
nature of this covering film can be raised as mentioned above from falling even if too coarse 
depending on the surface roughness precision of head 4A by setting the surface roughness 
precision of head 4A of a holddown member 4 as the maximum height of 4 micrometers 
thru/or 1 5 micrometers even if it is too smooth, it can prevent that the covering film separates 
and falls from the front face of head 4A. 

[0023] In addition, head 4A is not limited to the screw member exposed in the membrane 
formation chamber 1, but may constitute said holddown member 4 from a pan screw member, 
a tap bolt member, an embedded bolt member, etc. 

[0024] Thus, in the RF sputtering system (semi-conductor membrane formation equipment) 1 
with which an adhesion-proof board 3 is fixed to the wall of the membrane formation 
chamber 2 by the holddown member 4, the surface roughness precision of said holddown 
member 4 is set as the maximum height of 4 micrometers thru/or 15 micrometers. It can 
prevent that ****-ed separates and falls from the front face of a holddown member 4 on the 
principal plane of a semiconductor wafer 6 by this configuration since covering nature with 
the covering film put on the front face of a holddown member 4 becomes high when forming 
the oxidation silicon film (membrane formation) on the front face of a holddown member 4, 
and the principal plane of the semiconductor wafer 6 arranged in the membrane formation 
chamber 1. Consequently, since the defect of the semiconductor wafer 6 by the peeling 
omission of the covering film can be prevented, the yield on manufacture with the RF 
sputtering system 1 can be raised. 

[0025] As mentioned above, although invention made by this invention person was concretely 
explained based on said example, as for this invention, it is needless to say for it to be able to 
change variously in the range which is not limited to said example and does not deviate from 
the summary. 

[0026] For example, this invention is applicable to all sputtering systems, such as magnetron 
sputtering, an ion beam spatter, a bias spatter, and a reactant spatter. 
[0027] Moreover, this invention is applicable to plasma-CVD equipment. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 the part which shows the outline configuration of RF sputtering system which is 

one example of this invention — a cross-section block diagram. 

[Drawing 2] The important section expanded sectional view of drawing 1 . 

[Drawing 31 The important section expanded sectional view of drawing 2 . 

[Description of Notations] 

1 [ ~ An adhesion-proof board, 4 / — A holddown member, 4 A / — A head, 5 / — A substrate 
electrode (cathode), 6 / — A semiconductor wafer, 7 / - A target electrode (anode plate) 8 / — 
A quartz target, 9 / ~ RF matching circuit, 10 / - RF power source. ] - RF sputtering system 
(semi-conductor membrane formation equipment), 2 — A membrane formation chamber, 2 A- 
-Ar supply pipe, 2B - Evacuation tubing, 3 
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